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(54) COMPOUND FOR ORGANIC EL ELEMENT AND ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To obtain a compound which can be used 
as an organic EL element, particularly as a hole infusion 
transporting layer, because it shows prolonged emission 
life and high brilliance of high durability and reliability. 
CONSTITUTION: This compound is represented by the 
formula (R1-R4 are each an aryl, an alkyi, an alkoxy, 
amino, halogen; r1-r4 are each 0-5; R5-R6 are each an 
alkyI, alkoxy, amino, halogen; r5, r6 are each 0-4), for 
example, N,N,N',N'- tetra(3-biphenylyl)benzldine. This 
compound is obtained by heating a di(biphenyl) amine 
compound and a diiodo-biphenyl, or N,N'- 
diphenylbenzine and a iodobiphenyl in combination, 
respectively, in the presence of copper. This compound 
has a high melting point, high glass transition point and 

the thin film formed by metallization or the like is clear and forms a stabilized amorphous 
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smooth thfn film even over the room temperature, thus it can be formed into a thin film by itself 
in no need of a resin binder. 
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(Bi)n 

[ft 1 {C*5V^T, 



Rl , R2 , R3 ^i:ZfR4 ^ti 

R2 . R3 43j;tXR4 (D5*.(D'>;^< ffo IfiJiT'J- 

0*fc«l~5COfi|§:TabO, r.lv r2. r3i3±lK 
r 4<DWttlti±a5SfScTS5 0, i!»5:< it) HHOT'J 
-)Vm^Rl ~R4 i:LT#4-r^o R5 43<tt>*R6 

[tt*«2] WieRl ~R4 ©■5*.<D2~4{B*5TU 
mJ^ms] WfBRi ~R4 CD5*.<Di!>75:< 
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['ft2tti3liT. Ai , A2 . A3 43J:0^A4 ti, "ttl 

oTt)J;V»<. R7 « R8 > R9 i5J;y^Rio«x ^n-^ti 
7)V^)Vm. 7;W3^>'S, 7^)-)V&, 7^)-)V-t^ 

— Tfc^;5:-5fe©rSt5Tt>J;Vi. r 7, r8, r 9*3 
J:y:r 1 0H^tX^n0Sfelil~4©SIS:T$.^e R 
5 *3ctI>*R6 ^tl^n7)V^)Vm. TJWn^^v*, 

no*fc«i~4os^T'ab?>. ] 

[If*a53 ttllBRi ~R4 ©■5*.(Di!>7S:< t-fe Ifi 

cD7'J-;i'S*«:J-:7f=-;v-*> 7>h'j;i'S, 

X, l/r:;i/»Sfcti:3n;^^-;i/S-c*-S»*«2 0 

5 ©%«E L fflft-&!fel. 
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iffl liN (Dig^fiB b T A S 7t ^ 5' fi: {I ^-ar 

•r*7'j-;i/S^«-r*^ Ar, zi . Z2 ^.ty^zs 
s 3«, -?-n-ietio*^ctii~5(DSis-rafei9. si, so 



s 2 43<J:tXs 3<DjftItiie;±OS^Tfe^o Ro 7 

7;i'3+v'S, 7U-;ps. 7U-;w:^^v 

-fno*feiii~4<DSiSTafe§o R5 isiutRe Jt, 

^n-en7;i'4-;i/S> 7;p=i^->s, 7u-)im^rz\i 

4roSISTSS. ] 

[ii*S7] TIEft4T«$nS^*3»l~4CDV^-r 
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•5, Rii. R12. Ri3-fc<tZ/Ri4ti. ^tl-ftl7;l'+;i' 

a, 7)vu^i^m. 7U-;i'S, 7U-;u**->s, 7 

;ft-l>t)(DTfe:3Tfc=tVio rll. rl2, r 1 

U^r 1 4tt-5-n-6nO$fclil~5CD.S^T*^, R5 ^ 





$«feia^R6 ti. ^rL-€^ti7;t4^;i/si, 7;w=i^vS, 7 

;^.5'bO)T*oT'bJ:Vi. r 5 43 J: iKr 6 Ji. -5-n-€^n 
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[»*^ll] TtBYb6T-«$tl*li*«l~4<DVi 

-rn*^ E L m=f-m it-^m, 

lit 6 1 
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TiStxTJTfe-pTfciC^ rll> r l2, r 1 3i3j; 




(Ria)r12 

tXr 1 4ti^tl^*nO*/t(il~5<DfilSCTS-5c R5 

0^fcHl~4©6IST^)S. ] 
t»*3S 16] taSrB, r6. r7, r8, r9, 

rlO, rll. rl2, r 1 3 i3J:Z>' r 1 4 :^s-E-tl-e 
nOTab?>W*«l 5(D=&^EL^-?ffl{b^!^c 
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[»*S18] Mt2r5. r6. r7, r8, r9, 
rlO, rll, rl2, r 1 S^JitKr 1 4*i-?-tl-€' 

1 9 ] TIHfl: 1 0 -C«$n^iS*3g 1,2, 
5 6 ©*«E L m^fflft^ifelo 

[fk 1 0 ] 

(R|7)r17v./==\ /'^ ?>^(Rl8)rt8 




(Ri*)n4 




(Rl5)ris' * } ' ""(016)^6 

At, Ara 

[{tl 0{:*5liT, Ari iiiiUKri ^tl^tlT 

=i=^^->*, T'j-;i'S, 7'J-;i':i-=<^v«, 7s.ym^ 

TafeoTfeil^o r 1 543J;0^r 1 6 tt, ^tl-^no^ 

fc«i~4©siST*-5, Ri7*3<fcucRj8ti, ^-n-^^n 

t)CDTfe:3Tt)J;Vi<, r 1 7idJ:zST 1 8 H, ^n-e'n 
0*AcHl~5(7)SiST-*-S. R5 i3j;t>*R6 ^-tl 
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(R8),8 



(Rl2)r12 

r 5i3<fcytr ^■n-?nO*^ctil~4(DS 

[iS*:*2 0] tf|fEr5> r6. rl5, rl6, r 
1 l^^XJ-v 1 8*t, ^-n-€=nOTafe-2)|g*Sl 9©* 

imm 2 1 ] TEffc 1 1 Tssnsis*« 1,2, 
[{b 1 1 } 
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(Ri9)nB 
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t>j;tio Ri5*5=ky^R2ot*^ ^n-?n7;i'=^;i'«, 7;i/ 
a+vS, 7'J-;i'S. 7U-;i'^^v«> 75/S* 

Ta&oTfeJ;Vn r 1 5fej;t>*r 2 OH, ^tl-^'tlOS 

7)v^)vm. 7;pa^->a, 7U-;i':t=^^->». 757 

fc©TfeoTfeJ;V^o r 1 8i5J;Z>'r 1 9(i, -?-n-?n 

o^fcfsi~5(»s»Tife^c R5 t3j;y^R6 tt. -^n 
^ti7)i=^)vm. 7)vzi=^z^m. 7^/m^tcW\uy 

J;Vic r 5:feJ;ytr 6ti, ^n-€'nO^;/5:«l~4(DB 
I^TSS. ] 

[W^^ 2 2 ] tdie r5, r6, rl5, rl8> r 
1 9*J;(y:r 2 0*i, ^n-?nOTa&«.IS*3fi2 1 

CW*«2 3] TIBfkl 2-r«$ni)W3}<«l. 2, 
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[{k 1 2 t^SV^T, A r 1 . A r 2 H^XS-P^ r 3 ^ 10 

-et)S75:-5feCDTS)-pTtjJ:Vi. rl5, r 1 %i6^lS 
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l~5(DS^-efe^, R5 i3j;tKR6 fix ^-n-^tlTJU 
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[{fcl 3] 




[{kl 3trfeViT« Ar4 io^XSAr^ ^tl-6nT 

T*-pTt)J;l/i, r 1 SiJitXr 1 6 tt. ^n^*nO$ 
7)V^)Vm. 7Jl'n=«^->»x 7'J-;i'*^->S> 75/ 

<tli, r 5*3ctt;r 6li, 0 1 ~ 4 CDS so 



STfeS. ] 

[W*^ 26] taiBrS, r6, rl5..rl6v r 
1 7i5J:tXr 1 8f)K ^n-fno Tfe^W*«2 S^^t 

2 7 ] TE^k 1 4 TSS tl?)a!*« 1 . 2 > 
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[{t 1 4 ] 
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-e=bS75:^fc<DT*-:pTfeJ;l>. r 1 5. r 1 6t3j;tX 
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If - U > 7. t! > n - M- £ <D;6rm*i« ^TT ^ 
It, L*^L, ifeM#W7^D->7x>-^M^«7i5'0-> 

7:r>«gi[i^rBT*Di:^-rbt>8&*75ian-r. 3j^u7U 
[0 0 17] «jfi, ^^^^4«6<DI^a±SraM^b 

T, «l«l<^S^5{t'&«!)?&2a6i±Jg^b^}g'&B<&^ 
- 2 5 0 2 9 2 #^$BlCtt, )?Si5 J;aCiJ^5VttW[o]±$: 

¥2-2 9 1 6 9 e^^ffiirti. lE^w&mm^mr^ 

tr, # M¥ 3-114197 ^^Sitrtt, m^^m • % 

■l)ltdi*ilg$tlTVi*, *fc. it#M¥3 - 1 9 0 0 8 8 

^tL\t.m=i-mm.miimwmytmiz(Dmz. f^m-^^nm 

-5. 4#^¥4- 3 3 4 8 9 4^^ffi(rtt, 

50 cDwm^t)«*«fie-r-i)«^. mn.^m.m.^^^^i^ 
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(9) 



15 

mm^nxi,^^. ^tz. s - 1 s 2 ? e 2 

gg^nxv^^. !|#M¥-3- 2 8 9 0 9 O^ii 

^m^:itAm^-^tix\^^^o ^tz. <i^mw-4 - 1 7 a 

4 8.7#4iSi5<tt;t!|#g|51i5- 7 8 6 5 S^^lrti. W 
;5^^I^St^T^^^c ^fz. #M¥4-3 5 7 6 9 4^^ 

^wcM#4«3fi»*j&fiKb> mwjms.<r>isrf t.mi\^<D 

[0 0 18] :S ^.tw, ^mit-^^miz)vzfiy>^m^^it 
■feOd^SSgStiTVi-i), ;u::^^>2r*«ft;^'feiHir ^•- 
niDi^T, iE^mmm\z)\^-:ru>^\^--fvrzti<D. $> 
^\,^\t]E^^mm(D^m^mm^»t^ytm^mz}\^y 

[^#. ^S. ■teS. ^3 9lHl*Sffl<felll^H^a^ 
2 8P-Q-8 (1 9 9 2) 

m. mmxui7 hu=.t;7.^nmn^ (joe 

M) 7-i7->3 -y^g Zf-mm. 3 1 (1 9 9 2) ] c 

*fc> h'j7in;i/v^75>BI^^ (TPD) (DlEUm 

mmi,zji-:^u>^\^--fvtzh<Df)mm-^nx^K). ® 

mm, mm. ms 4^itsm^m^^mm^^ 
mm^mm, 29p-zc-7 (1993) ] » 

CO 0 1 9] WmW-2-2 0 7 4 8 8^^«ll 

i)^<if3ii>mmit^i^mmm^mi-frz 'b<Df)mm ^nxa 

[0 0 2 0] i:he)<DVi-fn<OELSi^trfcVi 



[0 0 2 1] 

7'^)iyr7.^m\z:^if^mi^^^m^&m?^^zm-:}X 

[00221^:1:1;. ZLO^filEL^^^ffl^b^i^SrfflV^ 
jS»S?5:*mEL^^$:||;K-r-l>iliT*'5, mz, m 

«tt(Die)!iSfS5ts^^ ^ns-r^ ^1 tx$>^o 

[0 0 2 3] 

(1) ~ (4 1) ©*5gHJlrJ;0^fi£$n^. 

(1) TfSibl 6T*$n?>5'h^TU-;Wi?T5>SI 

[0 0 2 4] 
[{k 1 6 ] 

P'(R4)l4 

[0 0 2 5] [{bl etdiJV^T, Ri . R2 ^ R3 *<J^ 

*«b, Rl . R2 . R3 ^^Z^Ra (0^%<r)'pf3^< iz 
^\m\t7')-)VmXh^o rl. r2. r3^J:tJfr 
4H. ^n^n0SfcHl~5<DS^T$.0, rl, r 
2. r 3 43J;t/r 4(Dift]tiieil.±<DSI^-C*<9, 'P1S.< 
it) 1C©T'J— -'I'S^^Rl ~R4 tbT#ffi"^*. R 

no*fcm~4<osis:Ta&«.. ] 

(2) WIERi ~R4 (D5-fe<75 2~4<aAtTU-;i'a-e 

±ffi (1) (D^m^'LM=f-mit^%o 

(3) BtrlBRi ~R4 (73-5*.W^i>;^< tfe lffi!CDT'J- 
)^»*t7x::l;^*T'fe•5±tB (2) ©W^EL^^fflik 

(4) TfB^ki 7-r^sn^±is (i) ~ (3) ©i^T 

nA-^cD^^E L sS^^fflfk-S-i^o 
[0 0 2 6] 
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(10) 




no 



[0 0 2 7] Mt:! Tld^SV^T, Ai . A2 > A3 43<i; 10 
(Z2)s2 



IS 

7, r8, r 9*5J:tKr 1 Oli-5-n^no^;t«l~4 

-So ] 

(5) ttriaR] ~R4 ©■5-^CDi!>;5:< it) l^BcD7'J- 
(6) TtB^kl 8T«$tl^±IB (1) , (2) ^rz\t 
(5) roWttlELSg^fflfl:-&4&. 
[0 0 2 8] 
[^k 1 8 ] 




(Ro)ro''^'^l 

Ar 

[0 0 2 9] [^t 1 8 (Cial^T, A r UNCO^-g-'KMl;: 
•To Zi . Z2 *3J:D^Z3 ^t^^'t^T;^^;^», T 

C3-eafeoTfcJ;t>, Zi , Z2 ^isiCKZa CD'S 

\t:^^mzm'^-r^7u-)vm^»-ri)^. Ar, zj , 

Z2 iJiO^Zs *^l^^trN©^^fifi(r^bT/^^fi:^ 

1, s 2*3J;yfs 3tt, -?-n-6tiO*/£«l~5<DfeS: 
Ta&D, si, s 2*3j;ats 3roftlHl 

So Ro tt, 7)i^)vm. rjvzi^i^m. tu-;i/S. 
•To rott, ^n-?nos;tni~4os»r**, R 
T -jim^rzw\uy>m^^»\^^ 

■^noS;'5:tii~4(7)SfScTa&-5. ] 
(7) TfBfbl 9T«$n?.±i5 (1) ~ (4) ©vi-r 

[0 0 3 0] 
[<k 1 9 ] 




(Ri3)ri3 



30 




(R7)r7 



40 



SO 



'(Rl2)r12 

[0 0 3 1 ] Mb 1 9 {ci5ViT> R7 , R8 > Rg *3J: 

r7. r8, r 9 43 j;Z>* r 1 0 fi, -^-n^tl 0 ^/iHl 
~4(DSg:T*So Rlix Ri2> Rl3*5<fctXRi4H, ^ 
tl^tlTJV^JVm. 7;i'3=*^v'S> T'J-;l'S, T'J- 

e>ttl^— TfeS?^l>t)(D-e<boTt)J;V^. rll, rl 
2, r 1 3i5d;i;r 1 4H, -€-n-€'nOSf::ai~5cD 

7)iu^'>&. 7 ^ /m^rz\i/\ts^>w.^i:mL. :i 

r 6H. ■?-n^'nO*;tHl~4(OS^T$.So ] 
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(11) 



i9 

(8)tfriBr5, r6, r7, r8, r9. rlO, r 

11. rl2« r 1 343cfclXr 1 4*t^niPnOT?a&-5 
±IH (7) 0#«iEL*^ffl{b^!fe. 



20 

[0 0 3 2] 
[{b2 0] 



(9) TfB{t:2 OTi 



iStl^±|2 (1) ~ (4) Ol'^'T* 

(Ris)t13 



[0 0 3 3] [{t:2 OlCiJViT, R7 , Rg . Rg *3J; 

r7. r8, r 9 :fe r 1 0 ti. -^-tl^no^fc^l 
~4CDSISt' ^-So Rii> Ri2. Ri343J;tXRi4tt. ^ 

2, r 1 3fcJ;0;'r 1 4 fi-5-n-?^no ^frUl ~ 5 




(Ri2)ri2 

6ti, ■?-ti-enos;tm~4(DBi^r*-5, .] 

20 (10) HifE r5. r6, r7, rS. r9> rlO, 
rll. rl2, r 1 3i3J;Z>'r 1 4/0i^E-tl-?nOT$) 
^±13 (9) <D*«ELi!l^^ffl<t^!^„ 
(11) TI5{t:2 lT«$n^±IB (1) ~ (4) <DVi 

[0 0 3 4] 
[{b2 1] 



[0 0 3 5] [fk 2 1 (riSViT, R7 , R8 > Rg *3<i: 

u^Riott. ■?-n^n7;i'+;i-». 7;i/zm^v-s, 7U- 
;ws. 7U-;i':t4^->s, 75yssfcH/Npy>ji^ 

r 7, r 8, r 9 43<tlf r 1 Oft, ^n^no*^«l 

~4<DS^TS>^o Rii, R12. Ri3*3j;t>'Ri4(i, ^ 

n^n7;i/4^;i'S, 7;i/3^vS. 7U-;i'S. 7U- 
)v-t^'ym. 75y**7tHADy>M^^&«L> en 

e.fill-Tt>S:i5:*t)WTfe-pTfc<J;l^, rll, rl 
2, r 1 S^DckOtr 1 4li^tl^no*;t«l~5CDS 

lST*§o R5 iJcfcO^Re ^n-6n7;i.^;i'*, 7 




(Ri2)nz 

75/»*fetiAny>!g^^^«l., 

^n-^'tlO^AcHl~4(DS^Ta&^„ ] 

(12) t&82 r5, r6. r7.r8, r9, rlO, 
rll, rl2, r 1 3^J;:ZfT 1 4f)i^n-^nO-V$) 

^±tB (11) (D^mELm^mt'^^o 

(13) Tie<t:2 2 t:«sn^±ie (i) - (4) ©v^ 

[0 0 3 6] 
[<b2 2] 
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(12) 




(Rll)rlt 

[0 0 3 7] L<t2 2{r43ViT, R7 , Rg ^ RQ ^=fc 

r7, r8. r 9 i3 r 1 0 ti, ^tl^tlO S^ti 1 
~4®SS:-eife^, Rllv Rl2^ Ri3:J3J:r^Ri4H, 

n^tl7)V^JV&, TJVZl^^i^m. TU-;U*, T'J- 

sura— TfeSJ^SfeOTafetjTfcJcVic rll, rl 
2. r 1 3*J;I^r 1 4tt^-n-enO*fc«l~5©SE 

ScT*-5. R5 ^itKRe ■?-n^^aT;i'+;i'», r* 

Cl3)rl3 



6\t. ^n^tlO*fc«l~4©SISTa&So ] 
(14)MIBr5. r6, r7, r8. r9, rlO> 

r 1 1. r 1 2., r 1 SiS^Zfr 1 4*^^n-€'nO 

^±IB (13) (D*«8EL^^=^ffl^t'&!|!!). 
(1 5) TfHlt2 3T«;^n^±ffi (1) ~ (4) WVi 



20 



[0 0 3 8] 
l<t2 3] 



(Rl4)rl4 



(Rlo)rlO 



[0 0 3 9] [fl:2 3(C:feViT! ""rj , Rg . Rg i3j; 

7U-)v^^z^&. 7s./m^ftw\ay>mi' 

r7, r8, r 9 iSJcD^ r 1 0 -^-tl-e'tlO Sfctt 1 

~4®6lS:-ea&-5. Rn. Ri2< Ri3*3J;afRi4H, 
n^n7)i'^}im. r^wn^^^v-s, t tu- 

e>Hra— TfeS^-5*)®Tab-:3TfcJ;Vi, rll, rl 
2> r 1 3*5j;OJr 1 4H-?-^a-eno*;tttl~5(^li 




(Rl2)r12 

6tt, ^n-en 0 ~ 4 ossscT**. ] 

(16) tftie r5, r6^ r 7. r 8. r9, rlO. 
rll. rl2, rl 3*3j;t>'r 1 4 ;^)J-en-6nO 
^±fB (15) 0=tttlELm^ffl<k^!|!s. 

(17) TK^t;2 4T«$tl^±|B (1) ~ (4) ©V^ 

[0 0 4 0] 
[fl:2 4] 
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(13) 



23 



24 



(Rl3)r13 




(Rl4}|14 



[0 04 1 ] Mt2 4fcfetiT, R7I R8 , R9 *3i: 

r7, r8, r 9 isil/f r 1 0 fi, ^-^-ifno 1 
~4(DfilSc-eab^. Rll, R12. Ri3*3J;t/^Ri4H, 

TfcS;4SfcC0T$.oT=bJ:Vi„ r 1 1, r 1 
2, r 1 3*3a;!/r 1 4H^tl^tlO*fcHl~5<Dg 
IS:T-*^o R5 43<l;t>'R6 (i, ^E-tl^'nT;!/^;!/*, 7 

(18)MIBr5, r6, r7, r8, r9. rl0, 
r 1 1, r 1 2, r 1 343J:tKr 1 4*s^n-?'n0Tfe 
*±SB (17) 0*ttlELm^ffl{t-&!t&, 



(19) TjEft:2 5-e«$n?)±iE (i) , 

(5) ^tz.\± (6) OW^ELs^^ffl^b^!! 
[0042] 
[{b2 5] 
(Rt7)n7' 



(2) 




(Rs)ri 



(Ri5)n 



0 



P^(Ria)rt8 




(Rie)rie 



[0 0 4 3] [-(1:2 SiCiiV^T, Ari *3<kyfAr2 

fi, ^n-eno^fcHi~4«sfcTa&^o Rn^iy^ 

18H, •?-n-e*aO*fcm~5<OSISTS)^o R5 is 



20 



30 



40 



(Rl2)rt2 

^t)(DTa&^Tt>J;Vio r543ctOfr 6H, -5-n-€^tl0 
S;rc(ii~4©S^Ta&-5. ] 

(20)Wgr5, r6, rl5, rl6, r 1 743J; 
t^r 1 875s, -5-n^nOTafe5±e (19) OW«8EL|g 

(2 1) TI3^fc2 6T«$n^±IB (1.) , (2) . 
(5) (6) ®W*8EL3g^fflYk^!S&. 

[0 0 4 4] 
[11:2 6] 

Ar3 




so 



(Ris)ris 

■ ATI 

[0 0 4 5] [fl:2 6l;:i3ViT, Ar 1 *3j;t;Ar3 

;i'^;i'a, T;ni^->a. t'J-;1'S, y^i—iv-t^iy 
*, 75 7»SfcHAny>s^?£«b, c:n?>nif- 

-efeS?^^t>(D-e*oTfcJ:lio rl5^J:tXr2 0 
\t. ^n^ti0^fclii~4(DSIS:T'afe^c Ri5i3J;t>* 
R2oti^ ^n-ieti7;w=«^>a. 7;i'34^>'». 7'j-;i^ 
7 = y»*feHAny>m^$*L., cn^ 

ttl^— TfcSi^-5t)CDTS-z>Tt>J;V:><, r 1 843J;t)^r 
1 -^n^'nOSfcHl-SCOSISTS.^, R5 *3 

j;t>*R6 (i> ^n-?^ti7;u4^;i'S, 7;i/=i^->s. 75 

^fe©TaboTfeJ:V^o r 5i5J;afr 6tt, -5-n-eno 
*fcHl~4(D6icT*5o ] 
(2 2)p(l2r5, r6, rl5, rl8, rl9 43j; 
Ux2QtiK ■f-tl-?^tlOTfe^±IS (21) OW^ELKI 

(2 3) ■FtH{t2 7-rg$tl'2)±fe (1) . (2). 
(5) ^fcti (6) <DW«EL*l^fflfl:-&!^, 
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(14) 



25 



[0 0 4 6] 
Ut2 71 




(Ria)r15 / ' (Rl6)r16 

Ar, 

[0 0 4 7] ['ft;2 7 l343ViT> A r 1 , A r 2 43J;y^ 
(Rl7)r17 



10 



* 1 5, r 1 6*5J;tf r 2 Ott, ^-tl-^tlO 1 ~4 

'j-;u^=^^->*> 75y»*fettyNay>ii^Sr«-ro 

r 1 0*fcHl~5©S©:Tfe^, Rg *3J;r>*R 

6 ti. ^-n^n7;i'*;i'*. 7;ni+v'», 75 ys* 

1~4C0S^TS'S). ] 

(24) Wgr5, r6, rl5; r 1 6, r 1 8:feJ; 

t>'r 2 otjs, ■?-n-€'no-z?*s±E (23) (DmmEhm 

(2 5) TIB<t2 8-e«;^n-5±t2 (1) , (2) . 
(5) -^tzM (6) (D#ttlELSl^ffl<t#tl. 
[0 0 4 8] 
[{b2 8] 



r * 



(Rl5)r15 

Ar4 

[0 0 4 9] [>ft:2 SlC^ol'iT, Ar4 :fej:a^Ar5 

;i.=^^;vs> 7;i-3^v». 7U-;i/». 7U-)W:t^-> 

^-n^no^fe«i~4<Dfiia:TS«). Ruimxs- 
Rigtt, ^n^ti7;w=^;i'S. 7;i'=i+vS. 7U-;i' 

75y»*/tttADy>IM^^5:«L', CLtie. 
till— ■et)Si^^fc«)Ta&-pT=bJ;V^. rl743j;lKr 
1 8tt, -E-n-?n0*fctil~5<7)S»-C**. R5 ^ 

j;t;R6 «. •f-n-en7;i'^;i'»> 7;u=i^vS, 75 

^t)C7)Ta&oTfeJ;Vio r 5 43j;afr 6li. ^tl^no 
*fc«l~40!IScT-S?), ] 
(2 6)tafBr5, r6. rl5, rl6. rl7i5j; 
Ut 1 8 ^tl^tlOTafe-l)±IB (25) (D^m.^hm 

(2 7) TSft:2 9Ta$*as±S (1) . (2) , 
(5) ■^fz\t (6) ©*ttlELIg^=^ffl<t^!|^. 
[0 0 5 0] 
[fk2 9] 




(Rl8)r1t 




40 



80 



[0 0 5 1 ] [fb2 9 twiJViT, A r4 43J:O^A r 6 

-€-ti-?ti7'j-;wss:«b, cne>tti^-Tt)Si^ 

Tt)S:^S'fo<^'C*>oT'bi;Vi. rl5i3J;aJr2 0 

Rigti, ^n^*n7;i'^;i'», 7;n3:^^v'». 7U-;i' 

19li, ^n^'nO*fc«l~5(7)SI^T-S^c R5 *5 

j:z>'R6 ■^^a^*n7;u^;i'», 7;wa^v-a, 75 

*fctil~4<DS^T^^. ] 
(2 8)itrtBr5. r6, rl5. rl8\ rl9:teJ; 
UCr2 0*^ ^n^'nOT$)^±IB (27) ©*«EL^ 
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(2 9) Tie^ks OT«sn?.±te (1) . (2), 

(5) (6) ©««IEL^^ffl{t^!B5. 

[0 0 5 2] 
[fli3 0] 




[0 0 5 3] [fbS 0{Ci5V>>T, A r4 . A rs *3<fcrK 

Are ^n-^n7U-;ua^«b. 

fcS^«t)<?5T»^TfeJ;V^. Rl5, Ri643J;t;R 



15. r 1 6*3J:yfr 2 0«, ^■ti^no*;t«l'-4 
r 1 8li, 0*fclil~5CDS^Ta&^o R5 *5J;C>'R 

TaboTfeil^o r 5t3j;tXr 6H, ^tl^no*7t« 

(3 0)WI5r5, r6, rl5, rl6, rl8*J: 
iKr 2 0*^ -^-n-^nOT^^ilB (29) <D*aiELi^ 

(3 1) ±12 (1) ~ (30) <Dti-rtl*^(0*«|ELSl?^ 

(3 2) tiiiimmELm^mit'^^(D^pu<t'bim&^. 
±tm=i'&.xmm.mm^m-riit^m(D^>f3i< la 

IH (31) (DW^EL^^o 

(.3 3) mm^mmmm^^^-r^jt'^m^. hux 

(S-^/'jy^h) T;i/5z:e7A-e*«±E (32) <D 

(3 4) Mtas^ti^-^*-r-s>B*5^jtgT*s±i2 

(32) ^rz\t (33) ©W^ELsHT, 

(3 6) *atS*«lELIgi^fflfk-&t)<^i!>7^<<i:*)iaJBl 

•t^±m (31) ~ (34) <Di^-rn^^(DmmELm^o 

(3 6) *(li2^7tft!^K*^)P^l^>T*)^±IB (35) <D 
WISE L ^-po 
(3 7) «rlBW^EL^^ffl{l:^!ilcD'>/^< it) ia£A 

limiiflTtSt^W-r^ifE (31) ~ (36) (Dl^-ftl 



28 

*>roW«EL*^. 

(3 8) tfIfBiE?LaA«iiieJ>^mfiK®S?a:S2Jie^±T 
, i^fig$n-5±tS (37) WW^EL^^^o 

(3 9) WfBiE?LaAliSIB©'>;5:<<l:t)ll;5i*U5^ 
^7x>S-^«-r-5±IB (38) (D#«iEL*^. 
(4 0) «^^aX«ijt^*«-r-S±«B (37) ~ (39) O 

tim*^«w«iELi^^. 

(4 1) wtew«iELiii^ffl{b^«jroiP';a:< t'biaeA 
«g sr^-r * e ffi^3te««i -r * B * a A 

:6S0. 2 5eVJW±Tafe-5±fB (31) , (35) (3 
6) OWfilELi^^^. 
[0 0 5 4] 

[f^ffl] *f8BJcDW^ELig^^ffl'fl:^!^-e^-S){bl 6T 

[0 0 5 5] ^^-DTA*'f >^-«*Bg*fflV^«-c:<i:75:<, 
[0 0 5 6] J^TOCltlceHbTVi^i 
[0 0 5 7](D ^^«<&libT«igl!/iS{CLfc^i. 

30 ^<Df?E5il*^Jfitf e>tlTli^C:i:, 

[0 0 5 8] ^fe. ^^\ZN-yjL-)l'mm<DiElLii. 

[0 0 5 9] tJEoT, :^%m<DmmELm^\t. <tl 6 

Ta^n^xh^7U-)l'v'T5>^^#:^W^EL^ 

■So iS*HJ;-:)Tt)^;*-S*U 00~10000 Ocd/m 
5 0~7 0 Onme^-CS^o 

[0 0 6 0] ^tz. B^tt • iii\i4;5Si^< , m^mmm 

[0 0 6 1] *5!M<DW«IELSg^ffl{b-&«) 

W^fb-^tiS tcffl ^ i: J; 0 x:^;]/:^- ix'^;;!.*^ 

50 >if^tii>ftib, ^J&Vft^^ U T<Dffii^^*5J:tKf63t 
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(16) 

29 

[0 0 6 2] ^it. :^^o^(DmmELm=Fmi\:'^mtm 

[0 0 6 3] 2|s:^|g©WfilEL^^ffl'ft^t)^^ 

m^aA«i2lli«:-&tJo ) feSViHIE7LftAfiSie*^fi 

3teg^«^a-SIE?LftAli^««g^W-r^STfe^t^tr 30 

d <D a t ^-r ^ «^ a AfS i <D :t Wl::^^ T- > 
^m^y^-i^^^WZ< <ts.K). *^'J7Si^^®« 

n<<;^^, w\z^^ii^ntvx)vyiy>^\^ 

[0 0 6 4] 

[0 0 6 51 :^nm<DmmELm^mi\:'^^ ( r*fg^ 



[0 0 6 6] iti 6\z-o^-^Tm.m-r^t. iti ei-isv^ 
T, Ri ~R4 ^n^nru-;!'*, 7)v^)vm. 

Ri ~R4 <Do*>(o^^< thim\t 

7U-JWST&?), rl~r4tt. ^tl^tl 0 ^fz^t 1 
~5©SISTfeD, r i~r 4Hrafl#frO(r;'^-SCt(i 
;4Vio t>6t3T, r 1 + r 2 + r 3 + r 4HieJL±OSIS: 

jfifc-rfcTfe^o R5 fej;i>'R6 ^n^'n7;i'=^^;i' 
7;V'a+->S, 75/S^fcfiAny>©^5:^ 

43J;0^r6H, -^-n-^^tlO ~4®SIS:T**. 

[0 0 6 7] Ri ~R4 •C«Sn^7'J-Jl'*tbT 

*^t)-^*n^. mmmmt6'-2 0(D'b<D^m^v 

7)l^)VS. 7JVZ2dri^m. 7'J-;P*, 7U- 

[0 0 6 8] Ri ~R4 xm-StL^7V—)V&<D^i^m 
tbXtt, :7xr:;W», (o-, m-. p-) hU;l' 
tfl/x;i/S, ■^U^-;i'». nn;*.-jPS, 
7>hu;w», f7x^'j;i'*, 7x-;i/7>h 

[0 0 6 9] Ri ~R4 ■r«^n^7;i/^;vaibT 

Vio :i(0«-&©Sia»<i:bTtt7U-^;l'»i:ra^©t><^ 
[0 0 7 0] Ri ~R4 T«$n^7;v4^;p*tbT 

(n-, i-. S-. t-) •:/^)vmmi}mf&n^o 

[0 0 7 1 ] Ri ~R4 T«$n^7;i':3^-vSi:bT 
li. 7;l/^;Hfl5»0^*»l~6©fc<D;^W*b<, * 

h^->S> xh^vS, t -:rh=^^vS^*« 

[0 0 7 2] R\ ~R4 T-«Sn^7U-;i':^-^vSi 
LTH, 7x7 ^v-S, 4-^^;i'7xV=^^->». 4- 

(t-:/^;i') 7x/+->*«75^*^f ^.n^o 

[0 0 7 3] Ri ~R4 T«$n^7ay*tbTtt, 

7sy*, >?t*7xxu;i'75ys, N-7xn;i'-N 

-hU;l'75/», N-7xr:;U-N--^7^;i'75y 
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S, N-7x:z;i'-N-h*7xr:'j;i/75yS, N-7 

[0 0 7 4] Ri ~R4 T*Stl*Any>llTtbT 

[0 0 7 5] Ri ~R4 (Do%<D'}?-ts.<h%\m\t.7') 
-jl'ST*^*^ !|#{wRi ~R4 tl.Xl^'f-^\ZT^) 
-;l'S*«2~4ffi#«E-r?)C:t35W*b<, rl~r4 

i^c #tr, 7'J-;us«^i-i^^3f::j^H-e2~4fi#ft 

U. j;Oif*L<ttr l~r 4C0;a:*^ro2~4<@*nT 
$>«3> Sf){Ctir l~r 4iinTabO, "^Sn-SRi ~ 
R4 <D-r'<T7ii7U-;U»T*^c:a:*WSLVi. "T^ 
^i'^^'ORi ~R4 >^«gilbTViTt)<fcli4<B<0 
>Hf >SSfC Hig W-T 2 ~ 4 ^a<D 7 U -;i'S*t#«E L , 

2 ~ 4 fflcD7 u -)vmom't-t^^>ii>mtAm<o^ 

>^<0?^7!»^TI1— t) WT^ o T J; 

!|#ir2~4<i©7U-;i/»AJ-E-n-ens;^^^>-if 

tfc 2<B;&«N<Di^^^agtr*f LT/l7fe*fc«;< 

»*b<, ■r;ifc-^7'J-;l'»<!:'^>if>j!l;5«-i^{';i 
■oXNm^lZi^V A - t.ftit 3 - 1*7 xz: u )vm^^^ 
^ bl^o 2 ~ 4fidM - SfcH 3 - f 
7xr:'j;PaT$.^Ci!5t$fS bV^o 4-*fc«3 -b* 
7 X n U ;i'Stt-*©i«)LT t) bx v^T J: 

Vi. :7x:i;PSJ^^1-07U-;i'«i:bTli, 
(1-, 2-) :^>'^>/^S, (1-, 2-, 9-) 7> 
hU;i/«, ^Ul^-^l'S, nn;^^-;PSi^ 

fdW* b < , 7 x:iJl'S£t^07 U -;P»t)i|#trN© 
i^-a-iaBtr*fb/'?^fi*fc:H^ ^ iT)^^ 

Sbv>. ^:ne.o7'J-;i'St)7xz:;i/a<i:igffibTVi 

[0 0 7 6] {fcl 6»i:teliT, R5 > Re T«Sn-l)7 

7;m4^->s. 75 ys, Any>pTi:b 

TtiRi ~R4 © t d 5 T^tffct) CD tl^^Ofe CD ;^>s^ 

[0 0 7 7] r5. r6H, t fetC 0 TS.^ d 
b<, 2-r)(D7'J-;i'75ySS:a«g-r*b*7xr.U-> 
S«»ISjft© t) (DAWS b li. 

[0 0 7 8] i^*3, r l-r A1)^2^±.omWi<Ot^. 
&Rl ~R4 ra±ti^^l^-T-t)S;^-5fccD-CS.oTti 
J;V>o tfc. r5> r 6*^2JJ;^±<DSIS<D<i:^, R5 |^ 
±, Re l^±fil^-Tt)S;S-5fe(DT'*oTt).l;t^. 

[0 0 7 9] ffcl 6cD^t:^tl(7)/i*^Tfc, 'fkl7*/tH 

Ti5i?^-r^i:, -fkl 7 1li5l.iT, Ai ~A4 fj. ^tl^ 
nN(D^^&a(I*fbT/t5«5[ (4&) Sfcti^3'& 
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{zm niK^-rs7xr:;i.s$«b, c:ne>«i^-T 

fcS/^^fe<DT$.^Tt)cfcl.io :Ln<b(Dy jLZ^)Vmit.^ 
?.{'§mS^£^bTi'iTfeJ;<> c:<Di®^(Dg^aib 
T(iRi ~R4 T^$n'&7U-;i'S<Dic:5T'#tf/S: 
eSiai:ra«i<Dt)(D*^tfS::t7!»«T^So R7~Rio 

«^n^en7;i'^^;i'a, 7;m4^->s. 7u-;va. 7 

U-;W:t=^v«> 75ySS/i«Any>lg^&«b. 
^Wmil\yX\titl 6<DRi ~R4 ©tC^T^tffet) 

[0080] r7~rl0 \%^rL^t\ 0S;^til~4CD 
m^Xh^. r 7~r 1 OttOT^^^i^t^fSblio 

[0 0 8 1] ft;! 7{C*5ViT. R5 , Rfi ^ ^ 5 

fej;t;r 6«{kl 6<Dfc(DiraS[T*i9. r5=r6 = 
OTib^;i<i:*W*bVio 

[0 0 8 2] -fk 1 7 Ir^V^T, r 7 ~ r l O 

2£Jlji<D!ll&TabS<i:*, &R7~Riora±lira-T 

S ;^ -5 <D T * T J; I i , 
[0 0 8 3] •ft: i 8 \z-o\,^xmm-r^ it i 8 

iS'g-r^7U-;i'»S:^-r. 7'j-;pstbTH> -fbi 
6<DRi ~R4 r«stx^7U— ;i'S<Dtz:^T^sj^b 

/tt)CDiig«(Dfe(D^#tf ^ diiTS^T^, ilttr^xn;!/ 

»*WSbVi, j:(d«^, 7>J-;u»n$?.t3e«l:^*a 

TV>'Tt)j;<, Z(D^ofS.m^&tLX\iRi ~R4 (D 
i:^5T^JS^bfc*>(DSr#lf^;i<i:AST-#^o S^St 
bT«75y*:*W$bVi. ^^'b, 75ya«, «^ 
t'cfctjTtt^'fbbTlisSIISSi^i^TViTfeJcVi. 

wtrttRi ~R4 T«^n^75y*<D7i*i*ieaf?f 
30 Zi , Z2 i3J;t/^Z3fi, ^ti^tiT 

», 75ys*fettADy>ii^s*b> cinsui^- 

Tt)S:^^t)CDTafeoTfe<J;Vio zin ?.(D tbT 

ti^bi 6(DRi ~R4 .(Dii::^xmi>frz%<Dtmm<Dt, 

3 (D^-fe<DiJ>/i<<i:t)H@«N(Dig^<a:e<DA7fi[*^ 
«y^fir[r^^-r^7U-;i'S$r«t-*^ Ar. Zi ~ 
Z3 <D-r'^T*i|^BttlNCDiS^&a(I*fbTM7&*^c 
H^^'etri^^-r*7x:r;i/St/i-5J:i:(i)^<, 4<a 

ni<a(D7U-;i'S2r*-r?)c:<i:*ssf*bii<. ije^x, 

Zi ~Z2 <D5*)<D H@SfeH2<B/iS^:(D<i:5;^j:7U — 
;i'STfe^^t;5^^*bVi, 7U-;P»<J:bTtt> (1 
-, 2-) :?-7^;i'S, 2-, 9-) 7>h'J 

SbV^At. 7x:::;U«*5*fe»*bli. 
[0 0 8 4] Zi ~Z3 X«$n*±iE7'J-Jl/ 

SHS«IS^*bTl/iTt)±<, B^StbTURi ~ 
R4 (DtZL^Xm7PVtzh(D^mW^:itf)^X^^. # 

50 \z. fims<i:bTti75 ya*«»*bVic ^R^Wtrti, 
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Rl ~R4 T?«Sn«)75/S*^e,gJi-r.5C:t*ST* 
5. sl~s3H, ^n^no^fcttl~5(D6l^t?* 

e;±oE^Ta&^o si~s3ti, ^E-n-eno*fcni 

Tafe«c:t*«ff*b<, $e.{;tts i~s 3(7)HH*fc 

u<, ;i©«^s i~s Tafe^t^fr^^n^z 

1 ~Z3 ti, N<Di^^fig{3*fLT/l7fi*/cJ3:^^^ 

^bVi, 10 

CO 0 8 5] ^43. {bl 8(3j3UT. sl~s3*^*2jy. 
±®Egc©i:#. #Zi ~Z3 l^±«#^l^-Tt)Si^ 
S'&CDT*r3Tt)J;VV ■ftl 80Ro *3J;tXr 0 

mtl 7<DRj 4oj:Utr 7 t^^mmX-$>K). itl 8(D 
R5 , Re. r 5*3J:r>'r 6tt<fcl T^feOta-^irl^e 

[ 0 0 8 6 ] -ft 1 7 <^)fk^!t&c^i^*vT?fe, ft 1 9 --ft: 2 

a&-pTt)<i:Vi„ Z:n?>CD:Sr#:«SJiLTttRi ~R4 (Dt 
CI ^T*tf fc © i i^:^© t)©Sr*tf -5 i i/iJ-e^ •So 
[0 0 8 7] r 1 l~r 1 4H-5-n-?^no*^ttl~5 
©SiS:T$.<3. r 1 l~r 1 4tt, -ftl 9^1:2 4<DVi 

[0 0 8 8]?5:*3, r 1 l~r 1 4*i'#^ 2^±©lligC 
TS?) tS, S-R li~Ri4ll±tt|BJ— feOT 

[0 0 8 9] -ffcl 9^12 2 4(D«-^}r*3ViT, R5 ~R so 
10*5<kDCr 5~r 1 0\t. ^tl^tlitl 7©fe<Dtl^« 

[0 0 9 0] -fbi 8©fi:^ti©;^*^Tfefk2 5~ 
{b3 0 7?S$ti-5ft;^!fe*i»*L.Vi. 'ft:2 5—fb3 00 

a-'Srt^Sn-S.A r 1 -Are »^ni?tlT U -Jl'S* 
{1:2 5<DAr 1 <i:Ar2 . {1:2 6 OA ri tAr 

3 . 'ft; 2 7 CD A r 1 t A r 2 1 A r 3 . -ft; 2 8 CO A r 4 
iAr5 , {1:2 9(DAr4 tAr e . it 3 OODAr^t 
Ar5 tAre t\i. -S-n-enra— "bOT* 
oTfciVH 7U-;l'S©Pr*^Ji:bTtt'fb 1 6CDR1 40 
~R4 (DtZ:5<Dh(DtmU(Dh(D^mif^Z.i:.f)^-^ 

[0 0 9 1] <l:2 SMkS OCOR15. {1:2 5, ■fb2 7, 

fb2 8, {bS 0(DR]6. 'fb2 6, ^2 7, ■fb 2 9 . -fb 3 
0©R20«. ^tl^n7Jl^)Vm. 7;Ua4^->S, TU 

T^Sb, 'fb2 5. 'fk2 8©Ri5tRi6. 'fb2 6, 'fb2 
9©Ri5tR20. it27. 'fb3 0 ©Ri5<i:Ri6<i:R20i 

(DM:i^mtVXmtl 6<DR\ ~R4 ©td^T^tf^c so 



[0 0 9 2] {b 2 5 -{b 30©rl5, ■fb25. {b 2 
7 , fb 2 8 . -fb 3 0 © r 1 6 . -fb 2 6 , <b 2 7 , {b 2 

9, fbs o©r 2 ott. 0 */im~4©s&-eafe-s 

rl5, rl 6, r 2 OHO t?fe-5Z:i:*W*b 

[0 0 9 3] ib2 5. 'fb2 8©Ri7. {b2 5 Mb 3 0 © 
Rl8. {b2 6, •fb2 9©Ri9tt, ^n^n7)V^)l&. 
7)\'=l^i^m. 7U-;l/:t+->X. 7S.jm^it\t/\U 
^yW.=f-^^V. {b2 5, 'fb2 8©Ri7iRi8, fb 2 
6, •fb2 9©Ri8tRi9itt^n-?tlll-T?feS/^^t) 
©T^oTfcJ;^^, ;m?)©*-»:*»JtbT(i'fbl 6©R 

1 ~R4 a>tz.^-r^mvf1th<otW[m<r>^<o^mvf^z 

[0 0 9 4] ■fb2 5. 'fb2 8©r 1 7, 'fb2 S-fbS 0 
©rlS, 'fb26, 'fb29©rl 9tt, 0S;^lil~5 
©SS:T$>-5*«, r 1 7, rl8, r lQttOTS^&Zl 

t*W^bt>>. 

[0 0 9 5] 'fb2 SMfcS OIC^SV^T. rl 5, 

rl6. r 2 0*J2£^±©SIS:T$.*t#. Ris^i. 
Rl6l^±. .R20ra±ti^'«^R— ■^*>S)^-&'fc'^"^S>^"t 
feJ:<, rl7. r 1 8. r 1 9 55^2 JJA±©SI^Tag>-5 
it, Ri7ig±, Ri8l^±. Ri9ra±H^'<r|^--et)S 
/^•5<b©Ta&-r)TfeJ:li. 

[0 0 9 6] {b2 SMbS 0©#>^lriDUiT, R5 . R 
6. r 543J;tKr eti^bl 6©t>©il^«TafeD, r.5 
= r 6 = 0 Ta5 -5 ;i i >i^jff S b Vi, 

[0 0 9 7] 1£KT\Z. fbl 6©{b^i||^©*«:«il<&^-r 
*:^HJtic:ntrpg^$n^t)©T-H;^v^o is.ii. it 

.3 1. ■fb3 7. {b4 2v •fb4 7. fb5 3, -fbS 8. -fb 6 
4. 'fb7 0. itl 8. its 4. -fb9 0. ■fb9 5 

'fb3 2.~3 6. ■ffc3 8~4 1. ■fb4 3~4 6, 
fb 4 8~52. ■fb54~57,'fb59~63. -fbSS- 
69, ■(b71~77. 'fb79~83. 'fb85~89, -fb 
9 1~9 4. {b9 6~1 P OfCRl ^©iia^-&r*#:«a| 
S-^bTVi-S. ;:©S^{ri3liT. Arj —Arg 
t^T. T^TH©i^ltHT^bT:feO. B^X:*5#ffi 
-r^i#(iS»l»©^^^-r'b©i:U te©fe©HHT 
*^CltSrjt*bTVi-5, 

[0 0 9 8] 

[fb3 1] 
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[-fb 1 0 3 ] 60 



75^ 



S R 



.^32 



[0 18 6] 
[-fb 1 0 4 ] 




[0 18 7] 
[<b 1 0 5 ] 




[0 18 8] ^-f, «^#:A(C^V^TlftBJ-r-5 = 



[0189] 
[^b 1 0 6 ] 




[0190] fbioa^fb 106 ic-rpviXfBf i, R31 

[0 19 1] R3i;feJ;DCR32T«$n5^*]^Mfb7Kiil 

mtvx\t. mMmx&^xhmwkm^^-t^'b<Dx$> 
», 75 y», ->7y««*i#tf 5f#i^Kfb7K 

[0 19 2] R2iiiJ^URi2T:m^n^imm^it:^m 
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[0 19 31 R31, R32<hL.Tli, tK^S^, "^mm^ 

[0 19 4] B(f{r*3tt^a^^A(D¥l^M^S (fbl 
0 6(Dm) «4~10 0, »*b<«5~4 0, $5)^ 
»SL<«5~2 OTafe^o ■fbioaT'*^ 

T^oT^fe. fkl 0 3{ri3ViTR3itR32«*a^i^*^S 

[0 19 5] ^it. m^\z^\i^m.'^^K<Dm.m^m^ 

^S«3 0 o~i 0 0 0 0SSTafe?>o 



c [0 1 9 61 m-&#:A©*«» Mkl 0 6<0Xi 

X2 ) \t. J£3^. 3':75^^cDAny> 

[0 19 7] ;5:43. a^^Attfbl 0 3 (Dffiiimfi©^?*. 

[01981 m^wp^(r>^wm^\\^ 1 0 7 ir^-r. -fb i 

0 7fc(i{tl 0 3?S:tibfl:l 0 6OR31, R32ro»'&-& 

[0 19 9] 
[<k 1 0 7 1 





Rs. 






A-l 


H 


H 




A-2 


H 


Ph 




A-3 


Ph 


H 


) 


A-4 


Ph 


Ph 




A-5 


H 


CH« 




A-6 


H 


■t-C4 H« 





[0 2 0 01 :kiz 



*b, tfijAti'ftiosT^^n^fcOTafe-So 

[0 2 0 11 
[ft 1 0 8 1 




30 



t^^T, {til 0 8tt"<7)R3i, R32l*fl:l 0 3 CD 
[0 2 0 31 */!:{t;l 0 4{r-3liTfe-rt. R33;feJ;CX 

[0 2 0 41 R33, R34-e«^n^^#j^Mfb*^«> 
llil»KM{k*s^»o*{*j«fd«, ■fbioscoRsi. R32CO 

t :i 5 T' * CO 1 1^ « CD ^ tf ^ ;i t T ^ 
5, Sfc. R33< R34©i;f^LVifccDfeR3i, R32<i:l^ 
S?.JC, R33tR34<i:«SViJC:^^LT«^ 

^^tUTti, ^>-fe*>^^^^*lf ^.tl^o :i(7)R33, 
R34{Ct5l^Ttt, fbl 0 8 (34oViTt)|^«T'ab^o 

[0 2 0 51 m^\zii\-^^i^m^WB(Dw-i^m^& at 



1 0 8tci5it^v+w) m-^VfP^Lnmz. 4~i 

00. $fSU<H5~40. $^t;:W^b<li5~2 0 
T'*-5o *fc. -fb 1 0 3 CO^ig^&ifb 1 0 4 (D^iS* 

{fciioltmtt. 1 0 3 ©iBIjSm^i/'fb 104 rofllifim 

fir^s. ^:;HtTl 0/l~l/'l 0 8ST$)^. 

[0 2 0 6] e4'l3*3tt-5)**^#:B(Da«¥l^^i-^S 
3 0 0 ~ 1 0 0 0 0 eMT'$.^o 

[0 2 0 71 *fi^<^£B©5|c4gS abl 0 8tCi5 

tt^Xi in^nXi ) HS-&{^Ai:[^«©t)CDTag)D. 



[0 2 0 81 fS.ii. 



40 



so 



{bi 0 3<D«3i¥&t{bi 0 4(D«5i^^<hT«j«$n 
•SiitTiWi 1 o^;w%£ATTabntm©^:y 

©Vi-rtll7*oTt)J;<, {bl 0 8(D«3gi!:«;i(7)J;5 

;i«ffiSra^-r^fc©TS^o {bio 3. {bi 

[0 2 0 9] ^a^^B C0ft#:Csj^{b 1 0 9 (C^Tc {b 
10 9 \zmt 1 0 3 (7)R3i. R32©ffl^-Br> -fb 1 0 4 © 
R33« R34<^ffl-&-l*. -TJ^b-^fbl 0 8(DR3i, R32> 
R33< R34'^M'&i*-l?^bTli*. 

[0 2 10] 

[{b 1 0 9 1 
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R«> 


R.. 


R.4 


B-1 


H 


H 


H 


H 


B-2 


H 


CH» 


H 


H 


B-3 


H 


Ph 


H 


H 


B-4 


H 


Ph 


Ph 


Ph 



[0 2 1 1] se.t3. -fbl 0 5©«^<*:C{roViTI»l« 

■t^. -fkl 0 5lroV^Tf2-r<t, R33*5j;I>*R34«'(bl 

[0 2 12] X) imn^l ^n-^nil— T-t>S;5: 

y>®^TS^, Xi *5J:tKX2 tt«^#:Ca5-&fiK©fS 

[0 2 13] ntt¥l^fi'&«^«b. S4>Tttfi^«: 

A, *«^#:Bil^<t{3 4~l 0 0, JfSL<tt5~4 
0, b<tt5~2 0Ta&-5o CLOS-S-, R33 

<hR34<Dijt-&i±*S|^-<D«^«: (*^Ji^UV-) Ta&:3 
Tt>, R33tR340iifl-&-B-*«S?&:^*a^#: 



» [0 2 15] m^«:C«^bl 0 5«r*-rj:^?5:« 

1 0^;U%i^TTa&n«<lfiro^:/-7-j«^J-S:^W 

[0216] fi-&#:C©A4*:«a|*{t; 110, -ft 1 1 1 

^■r. fb 1 1 0 m\L 10 5 i:|sH;T* 0 . ■fb 1 1 1 \Z.\t. 
{bl lOCDR33, R34<Dffi^-B-p^bTVi^, 
[0217] 

[fl: 1 1 0 ] 

R34 



20 




[0 2 14] l't('^3tt^«^^C(DaS5p±^5i- 
^»H3 0 0~1 0 0 0 Og^1?$.-5. 



[0 2 18] 

[<b 1 1 1 ] 





R.. 


R.4 




C-l 


H 


H 




C-2 


H 


Ph 




C-3 


Ph 


Ph 




C-4 


H 




) 


C"5 


CHs 


CHa 




C-6 


H 


CHa 





[0 2 19] *fga^T'«, #U^:t7x>tL-T. ±IB 

[0 2 2 0] 3j^U5^:t7x>ttiac^)^'j.SrfflViTfc2iB 

[0 2 2 1 ] *^H^(IfflVi^#U^^:7x>CDia,^H3 

[0 2 2 2] ±se<73J;^tC, *^?^0{b^tlS-iE?LaA 

Xit. IfggBS 63-264692 ^i^j^irPi^ 



^^^mm-r^t)K ^^^^\mmju >y-^\z^n^ 

[0 2 2 3] «TftAiMiiSt;H. hUX (8-4^7 U 

y :z.-)v^ y ymmw. -hum.^y)v^vymMW^ 

50 fcfeC0TfeoTt)=fc<> C(DJ;5;^«-a-tih'JX (8- 
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[0 2 2 4] m.'f-^xwMm^n'^^xmt.m.'j-Wimm 

[0 2 2 5] ^fc, W«it:^t)»H«> -««^^i7X 
[0 2 2 6] Z(D^'^f3.i7j::>^^ — thX\t. )V:fU 

[0 2 2 7] if%mx'\t.. }y:f]y>^mmi\:^oiam\z\^ 

[0 2 2 8] H-:/tt*«|{b-&!teS^«llfToTJ:<, 

t)-^tr. ) , t>b<tt«TaA«sis (iE^^xmm.m 

mn\t.^^mxmm.m^mh-t^. ^tz. m^\z^ 
oTti, iEiL&.xm^mikm^rz\tiE^&xmskm<D. . 

:iti\zmir^m^m t) b < H«^^aAtt^Sfi«(D¥^<D 

Miict. ^^m'hv<\tm^&xmmm(DiEii&xmm 
mm^^<Dmi$.tir^z.thX'^^o n\z. lEn&xm 

*bv\ 

[0 2.2 9] ;P>^l/>® F-e>i^ffiSli, >;55 

<. \^--fm±mzMLo . i~5 0wu i-r^cit*^ 

0^V<. Se,{c:tt0. l~3GwtX, !|#J3«G. 1~ 

[0 2 3 0] :$-^mx\t. j\^-:ruy(Dm\ moityt^ 

[0 2 3 1] *5g|^Tti, :^^m<Dit'^m^^^ 

-r^mtm(Dmm'^m-r^i\:^m^^mt^mt(Dm\z 
sfcj&tr, ^<Dm^m\z%^mm^^-r^<t'^m iit% 

[0 2 3 2] ^H^^cD'fk^^i^^iETLaAlljittltg 



(79) 

U'^m^^m-r^m^^%mh^^xwL\'^^^iif)m^\. 
^©s^{c«t-^«TttAiimmigs:#-r^^k^!^ 

tt, Btfi3roil^^ftA(SBffl<^<k^'K)©<l'*^e.M«LTffl 

[0 2 3 3] $6(w, ig-a-«{C:fet^T, jE?L43J;tX«^^ 
ftA*ISI«|g6$W-rSfl:^!^H&>!r 1 a®**ffl.V^Tt) 
10 2a£A±#ffflLTfeck<> IE7LttA«i«SI«fig^«-r-5lb 
-^i^ibTfi, *^BjcD{t:-&!^«tetc«rta©iE7LaAli 
Mffl co^b^ti*^ & ®J? bTffl V ^ ^ t *^T'# •& o 

[0 2 3 4] fS.f)^X^. i^lr, 3j^«J^:t:7x>S:fflVifc 
IE7LftA«B3t»±f3*:%HJo{t^i^^ffl V^fclETLaASI 

3^s^aBb> ^(D^n^x^'^Mtm.'f^xwm.mt 
(Drnzmmo^m-^m^m^m l bx^^s-a-^ ;i htm 
^bti. 

[0 2 3 5] CCD«^cr)g-&ltH, ^^UT^fhmz^ 

:^mm(Dit^mm'km^mzML 3.0 ^ 7 owt 

20 % . $e>{'ti4 0~6 0ff« , !|t{rH5 OwtX mm 

■dx. m'^^f^m<D^t-^i^/mi'&.xmmmm&mr^ 

{k-&!^<^aajt*^\ 3o/7o~7o/3o, 

4 0/6 0~6 0/4 0, IftCliS 0/5 OgS) tfS. 

[0 2 3 6] ^1-&HCDJ?$}1, ^^^B-^fr^i^ 

*b<, ft#:W{c«l~8 5nm<i:-r^^i^W*b<. 
$ e. 5 ~ 6 0 nm, f^\z\i 5 ~ 5 0 nmt-T -S t *W 

^bVi„ 

30 [0 2 3 7] ^fz. m'^m<Dm^-^iiizvx\t. mfi^ 
^}a«) f)mmm$>^^^\mn\zm^^m-^\z}t, "j^ttm 

■s. ig^BJi{l:^^&l^±75si^-ic?g^bTVi^:^7is»s 

[0 2 3 8] fs.is. M^m\i. ^ytm&.^<Dmmit^^ 
miz'bm^^^^^.iitix^^o fzfzv. m^'pizw&r^ 

40 m^-r^xm'^mii'r^t^mmui^-m^i)m^n\z 

[0 2 3 9] :^mm(Dit^mim^v<itiE^&.xmm. 
SfrfflVie-ti-sA^ z.(DjEiL&x^jkmzmvx^i-f'b 
ti^%^m m'f-&.xmmm^mi2^m'th'^ts. ) t 

<75-r^>ft;7l^7^>->^>'H PW^tS^O. 2 5 eVJ!y,±-e*> 
^z.tf)m^v<^ <^iZO. 25~0. 40eVTa&^;i 
tTi^jffSbVi. 

[0 2 4 0] ±ii(D^:t>-{t^y'>'>^')V I p<7D^H, 

cD^t^ife tf s;^^iE?Lft A$B wr ^ e 

60 TafeoT, A^-:35l^«<i:bTt)«^|-r^ST*^<i:#, 



\ 
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[0 2 4 1] tl^. :^moM<Dif^^(D-(:^>'(t^y->>^ 
•\';H P©«6*mti5. 0~5. 4eVSST*^. 

[0 2 4 21 ±eo'f :t>'fk#7^>>'-^;n pn. e 
ssas. ^ffl, 123 (i 9 s 5) rots® 

l3t^^<&X^;P=*^-«1^^j-7\Sg« TMod e 1 AC- 
IJ (aWttSM) ^-fflV^x 1 0~2 0 Onmipro^S© 

[0 2 4 3] ±vi(ois.j^^}v^-m^^^mm\-x. 02 

[0 2 4 4] m2 iZTn-r^ -5 il. ^i-^SM 1 0 ti« ^^1- 

tt^ss 1 4, ©j^esi 5, iisa^g 

SI 6*3j;OtX-YXx-v'l 7twJ;0«^$n, X- 

[0 2 4 5] Sl^^'^^-:/! 1 t'(i«*^7>:/Srffl 20 

2 0 0~3 6 OnnKOttSOfefit^i-Ttb, 1t>:/;PS« 
BtCigW-r-S. 2 0. 0 ~ 3 6 0 nm^^H, E = hv=h 

(c/A) (Etx^;!/^-, h -.z^^yiy^^. v 

fi-/^6. 2~3. 4eV<i:;^^„ Z.CO^^mUX.^)V 
*^x^;i/^=-T3tfl^*»'J:-&«^*J[ffl**iS* 

3i5j;tKi£x:^i;P^-S^thSeMl 4SrfflV>Ttf©: 

[0 2 4 61 »*!i#ftf3^-rj:5{i, ccD^n'^WLiam 

(Count £er Second : CPS) iSex^^Jl/^^- (eV) <DH« 
ti> ifiiWl^7t«^i5cm^«nlft (CPS) n tL, «lttl 
S:Sftex:^i;i/:^^-i1-*i:, it*IM«T*-r^:<h*i-C^ 
■5, dZlT, n©fitail#l/2$-S$fflbTti^o 40 
[0 2 4 7] fS.^mm^Sl 5\t. ^:/i7D^-37 1 2 

SiJffl43J:tX<Sx;^i;P=P-lt^#iSS«l 4(OtHgcWI3i«r 

[0 2 4 8] mox. *5gajTtt. ia3*^e#?,n^jt 

[0 2 4 91 ;*5:i3. ^^WW^b^i^Sr^tfSl:, 

-&tlSrBE^» (ii^SOwa t;±W-&*«) tf^t^ 



Jt« $ n-5 « {r 2 ae;±(D^b-&t)*^-a W S tl ^ i # t) > 

(ji^5 owtx£;±<D^*») iiTS^^t^t)®* 

[0 2 5 01 ^tXkJJ^^'^v-V^H P©S&?tMti. * 

[0 2 5 1 ] m.^m^'ktt^'&-k.m^x\t. z(d 

[0 2 5 21 I^Strfi, tt»ll|gCO/hSVi*fi|s^. 

\t. Li, N a, Mg, A K Ag, I nSi^V^tt^in 
5)® ia6i(±Sr-^t^-a-^$fflVi^z:i*^»S bii. s 

~1 0 0 OninSSi-r^ili^W^bV^o 
[0 2 5 31 *ttlEL*^S:®^3t3-&-5/t*t'«. 

^ b < 8 0 % t J; 5 ^@ 

tt. m?Ht. I TO, Sn02> Ni, Au, Pt, P 

m^^^^t^m^hl^o ^ft. B®«»^lil0~5 0 

onmgst-r^zii^&s^f^bvio *>t, m'f-omm^^ 

^fSbViferotLTl 0~3 0Q/D©I TO*^#tf e. 
[0 2 5 41 »«$t)|BHC!|tHWIStt/&V^*^ 

[0 2 5 51 fs.^. mmz^mmum^^m^^^i^'^\z 
n, 0iic^^n^«s)ii>i=*j£{^bTt)=ki.^» 

[0 2 5 61 'A\Z. *5!?«(DW^EL#^©iSije:^i£S: 

[0 2 5 71 mm^'^T.ny^tkm 
[0 2 5 81 mniix^^m. m^mii^zsm^&xm 

(ffis, Tfsffitio. 0 0 1 Mm mmx&^o ) ©j^si 

:/in\^*^n'in^o m^mii^O. 1 Mm ^jgATti^ 
[0 2 5 91 *^3!S^<D^#li!|#lC|g3t$ti;i(/i7js, 1 



^8978-48656 



159 

0-3pa£HT©K^«<!:b, mmmm.\t.O . l~lni/se 

[0 2 6 0] z.n<b^m<Dmmzm^m»m^m^^^m 

^7.hm) yyif5.:xT ■ yU'y:iLy h (LB) 

[0 2 6 1] :^mm<DmmELm^\t. m-fn;. mmmw} 

xiKft-r^ci -5. mjnmffitt, a*. 2~.2o 
V mmt-^ti^o 

[0 2 6 2] ;^i5, *fg?^<D{k^!fe»i, H:}-- ft^Wr 
[0 2 6 3] 

mmm] kit. ^^m<DmwmmmM^itmmLiLh 
ic^L. :^%m^-^Bizmmizm,m-r^o 

[0 2 6 4] <^mM 1 > 
N, N, N' . N' -y^h^ (3 - t*7x:::U;W ^> 

vv> (it-^mo. i-i) ©^isK 

2 0 0 Oa\<D^&^m^m\zm-=-hn\^y jL~}l 2 5 
Og © (1. 2 6mol) > 5%Pd-C12. 5g. X 
3'y-;H 2 5 OnilSrttj2^^5»-, ^iatrTaife»<7)7KI^:tf 

*LT. 2 1 2g Om-7~ y tf7xn;l'&»fe (IR^ 

99. 9%) o •^<^\Z. m-=.hn\iy :3L-JV^2 5 4 

g (1. 2 8inoi) tvrzs;xn-\tmxy-Mz-ch^ 1 

/■^y^R^^^ii:X. 2 1 5g (Dm-75y t'^x^^U^: 
^l■fc (JR^9 9. 7%) . 

[0265] 10000 ifllcORlSl^SitC, ii^li! 7 7 5 
niK *7 7 5niK JK7 7 5g $:ttii^^>.. m-TS/b:':? 
xz:;H 2 5g (0. 7 4 Omol ) €rSnx.T,>S^^-& 
yi. JinH0'Ci^TTffi5BK:J-h'J'>A5 6. 3g 

(0. 8 1 6niol ) CD7 5 0inl*^?S€r3 0 ^i-PelrST 

(1. 1 2mol ) Ol 2 5 Oiiil*^SES:lB#Rgj8Tb 

mT'^imfsimuxmwh. iiuizmi^x zmiSits^ 
[0 2 6 6] Rit^mm=tmi&j^^)mtiiv, mmm^^ 
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Jftiib, 2 9 7g ©m-3-h*b*7x:::;l'^#fc (2A- 
y^^fcii-TCDiR^T 1. 7%), 
[0 2 6 7] 2 0 0 Oiiil(D;5^t;§St-m-T5 / f7x 
zi;H40g (0. 8 2 Smol ) , m-3- Ht'7xr: 
;l'2 3 2g (0. 8 2 9mol ) , j^S^:^J'J>^A6 3. 1 
g (0. 4 5 7inol ) , ffit&l 3. 9g , - hD'><>-tf 
10 >8 0 Oml^ttjZi^. Ar^SiTTS 2BtH»nl^jlflSt$ 

g^bfco #e>n)tSst<lrn-^^rit>/'K;l'X>=4 
/\\ZXi^^)^f)Vtlvh.m\y. 44. 5g rov (3 
-t*:7xx;w T5> (jSiUfiflSiB) (JR*i 6. 

7%) . 

[0 2 6 8] 5.0 Onil©S:i£:§Str>? (3-tf:7xX 
JU) T5>4 4. 5g (0. 13 9mol ) , 4, 4' - 
v'3-Ht"7xx;i'2 7. 6g (0. 0 6 8 0inol), 
mMtS^)'OJU.:i A. 3g (0. 2 4 9liiol ) > fflt&2. 
20 3g , xND'<>-tf>l 8 OilSrtfc2i*-> Ar^gKTT 

2 4^FBlJ)n^*jSdiE$-e-fco SI&HT^, iftjibT^^ife 

•y- >/ h ;i/x > = 3 / 1 tcT -> U * y -'l'^/ 5 AffiM b, 

3 og :;^c^tSN, n, n' , n' — T^h^ (3-f 

:7xX'JJW) '^>>'>'>2r»fc (iR*5 5. 7%) o Z. 
nS:h;i'X>lCT»^fi«Mb. »ei£9 9. 5 8%S, 
6. 0g<h»E*9 9. 2 3%i55. Og Sr»^ (iR^2 
0. 4%) , SHiKJSSrfTl^, MS9 9. 9 9 

%Si8. OgSftfeo 
30 [0 2 6 9] S«^i-*T : m/e 7 9 2 (M+ ) 
h;|/ (I R) :04 
NMR;?.'^^ hJl' : 0 5 

*M^*f»«S>J^ (DSC) 2 0 7. 4"C. 

^xte^ia^ 9 5. sx; 
[0 2 7 0] <'^mm2> 

N, N, N' , N' -y-Vy (4 -fcf^xX'j;!/) ^> 
vv> «l:-&t)No. II- 1) 

4-757t:7xx;U7 2. 5g(O(0. 4 2 9mol 
), 4-3— Ktf7xr:;H 2 Og (0. 4 2 9mol 
40 ) , )g?^;^3'J'^7A3 2. 6g (0. 2 3 6inoI ) . ^ 
6. 8g (0. 1 0 7inol ) , xhD^>if>4 3 Oml 

mmm\zxmm.m^f^>^^ ^uuii^)V2xxm.w^, m. 
jjo^j^^Jb, ^Tffliga^ismb^c, #e.ri7t^S4 9g 

S:vp^^;i'*:;i'AT5 h* (DMF) 2 5 OmltrlDJI^figM 
b, 7K?^-r^<i:®J*fiK«I®h'J t7xx;UT5>*««fm 
VX<^rz^. jS?fbT^*. it?K^&7Kl 0 0 OmltcS 
AbT^fffibfc^SSritll. tK^. ;*d7y-;pgfe^b 
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[0 2 7 1 ] #e,^^/i:7K^^^^^i^S3 5g ^h;ux 

>7 5 OmlTSi^SLT^ ^i^feU >M-=KSO-:^ (4- 

Wihtz. iR«til 9g ■^h-ot:^ (JR*1 3. 8 %) , 
[0 2 7 2] (4-t*7x::i;W 75 >1 5g (0. 
04 6 7iii0l ) , 4. 4' ->'3-Kt*7x:z;l/9. 5 
g (0. 0 2 3 4niol ) . m!^f>^}^h^9) . 7g (0. 

0 7 0 2mol ).aiO. 74g (0. 0117 mol), 
zihD'<>'-i?>7 6il*ttii*-, 2 2 0"CT2S«Sf& 
^■tifco RJ«:^DMF^7 5 OmlJax, I^BtiSjabTffi 

nfc*^^^fc*^^B2 5g i£l 0 0^SCDKJPX>T3 

N, N' , N* -^V=7 (4 -t:7x:::U;i/) '^>vv 
(it5i«9g , iR^4 8. 6%) . mm 
ftia^&ffVV i^S9 9. 9 9%fp^£»/cc 

[0 2 7 3] M«iJ-«T : m/ e 7 9 2 (M+ ) 
glp^l-KiRT,'^^' h;i/ ( I R) : 06 
NMRX^i^ : 0 7 

(DSC) : iB!;IS 2 6 7. 7 "C, 1i 
^Xfti^Sft 13 1. 8"C 

[0 2 7 4] <%m.m 3 > 

N. N' -v7xx;l/-N. N' -V (3-f7xX'J 

;w ^ywy at^Wo. vii -i) ro-^^s 

1 0 0 0 OmlWSJS^ggiC. S:^^! 5 SniK tKI 5 5 
g , *1 5 5g ^>i.yb^^. m-T5 y k'7xr.;i/2 5g 

(0. 14 8mol ) SrJnATSiSS-B-fCo Z.tV,Z.Q°Q.U. 
TTffijBK:M-'JC;Al 1. 3g (0. 1 6 4mol ) © 
1 5 OmlTK^j^^S O^FelrSTL-, -^-W^S (i^ff^nM. 

icxmi^bfc, '#5>nfcv^7>yx>:7Aig*^iKir, ot: 

£ATr3>^'fb;^'J':7A3 7g (0. 2 2 3mol)02 5 
OmlTKi^fS^m^WiSTbi/S:. ?ST« 

[0 2 7 5] ;inS:n-'\^-y->(CTv'J;t»y;U:*J7A 
«Sb. 2 8g (Dm-3- Kh':7xn;i/^f#^Co 

[0 2 7 6] 3 0 OmlOKlS^SiUN. N' -v7xX 
;P'^>vv'>10g (0. 0 2 9 Smol ) . m-3— K 
t:-7xz:;l'2 5g (0. 0 8 9 Sniol ) , U 'i'A 

12. 3g (0. 0891iDol), ma 2. 6 g . :^ h 
D^>-fe' > 1 5 Oml^ttii*., A r^MTT'2 4R#KS0 

X^;i'=5/1 {CXv'J*y;l/;^37A«»L. 15g(D 
-iJcffilSN, N* ->'7xx;l/-N, N' -V (3-t* 
7xX'j;W) '^^S^v^^r^fe (JR^7 8. 8%) o Z. 

n^h;i/x>{iTS^s»8ab. lo. eg ©M^g 
9. 9%s^f#fc (iR*5 5. 6%) , ^^\zm-mm^ 
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[0 2 7 7] ®«^«f : m/e 6 4 0 {M+ ) 

'7lp^KJR7>Ai7 h;k (I R) :08 
NMRT.'^i^ H;U : 09 

(DSC) 18 9. 8 1:, A* 

^xte^ffls 8 3. e-c 

[0 2 7 8] <^mmA> 

N. N' -v:7xx;l'-N, N' -fx [-4' - (N 

-7xx;p-N-3-^^;i/7xx;w75/) t':7xx 

;p_4_^;p] />^>i;-:.7> (-ft-^it^No. X-10) 0^ 

10 

5 0 0inl<73JS:jt£;^St'N, N' - v7 xX^l^'^^v'v^ 
3 3. 6g (0. 1 Omol ) . m-3- K K;1'X>2 

5. Og (0. 1 Imol ) , i^K*'J'^A2 7. 6g 
(0. 2inol ) . ffl*&2. 6g , xhP^>-fe'>2 0 0 

vA^^^^. Ar^atTT2 4RtKlJnlSiaiiit:^-B-fcc K 

feo »6.tl^^SS:n-^^-y->/h;i'X>=l/2tC 
T->U;^3y;i'*7Ai|*SS:2|5IfTl.^, 2 8. 1 0 g O 
N. N' --:/7xX;i/-N [-4- (N-7xX;W-N 

20 - 3 -^g=^;i/7xx;v-75y) t:7xx;i'-4 — fJH 

^>>'v>Sr»fc (iR^4 2%) o 
[0 2 7 9] 5 0 0inl©MJ4;^^lC4, 4' -v'S-h' 
t*7xx;P8. Ig (0. 0 2niol) , N, N' -'JV 
xX^U-N [-4- (N-7xx;U-N-3-;>^^;l'7 

xx;i'75y) t::7nix;i^-4-'f ji/] '^>vv>2 

8. lg(0. 0 2mol ) , ^K;^JU':7A1 1. 0 4g 

(0. 0 smoi ) « mm I. Og , xho'^>if>i o 

Oml^ttiJi^^, Ar5C85TT2 4^|SJlin^^S85S-&feo 

30 tz, f#e>n/t^t6Sn-^^-y->/h;i^x>=2/itr 

T->U*y;l'*7A»ia&2lHlfTVi. 11. 6 2g©fi! 
|ifiS<7)N. N' ->?7xX;P-N. N' -fx [-4* 

- (N-7xx;i/-N- 3 -y5^;i'>'xx;i/7S /) f 
>'xx;i'-4 — r;n .'<>v^v>s^§fc: (itsi^ss 
%) , ^:n*'\^^-y->t h;px>i®s^^ii«{c:TSife 

ft«®b, 7. 3gCO»6a^9 9. 9%OSfSlfeOSWO 

[0 2 8 0] MmrJj-^f : m/e 1 0 0 2 (M+ ) 
*^1-®iiXXAi7 h;l' ( I R) :01O 
40 NMRX'^i? hJl' : 0 1 1 

^M^S.^Wj^ (DSC) : ^.«fiMSJ$n;^*^o^c 

^XiESPffi* 1 3 2'C 

[0 2 8 1] <Mmmb> 

N, N' --:/>'xx;i.-N, N' -fx [-4* - 
(N, N-v- 3-f 7xx'j;W75y) f:7xx;u- 

4— f;i/] 'Ov'>'> (^t^ifeNo. X-3) <D^^ 

3 0 Offli0Rj$;#gsf3v (3-f:7xxu;u) 75 >i 

6. Ig (0. 0 5 Omol ) , 4, 4' -v^S— h*f7 
50 xx;U2 0. 3g (0. 0 5 Omol ) , i^K:*'J':7A 1 
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3. 8g (0. 1 OboI ) . fflt&l. Og . -hD'O 
•tf>l 0 Oml^fti^.^. A r^SgTT2 4B#WJnl^jSdit 

5/1 lc:T->'J:*7y;i'*7ASiib. 12. Og<^4' 
- [N. N' (3-f7xr:U;i/7= y) ] -4- 
3-K-l. 1' -k'7x:^;i'^#fc (iR*4 0%) o 
[0 2 8 2} 3 0 0inl(D;SJt£:^Slc:4 ' - [N, N' - 
'J (3-b*7x:iU;W 75/] -4-3-K-l. 
1 ' -b':7x:r;H 2. Og (0. 0 2 0mol)>N, 
N' -v7xzi;i/^>vv'>3. 0 3g (0. 0 0 9ino 
1 ) > ^iE;<J"J>>A5. 5 2g (0. 0 4oiol ) , mh 
0. 5g , zihn^>-|f>l 0 OmlS-ttJi^')., Ar^SK 

TT 2 4^r«isn^aEfit$-&fco Jsr£:;«?T«, jtiiLT^ 

X >/ n - >= 2 / 1 tcT 'J 7 AiSiS 

*2lHlffVi. 6. QOgON, N* -v?7xX;l/-N. 
N' -k'X [-4' - (N, N-v- 3 -k*7xXU;^ 
75/). t:'7xx;i/-4--i';H ^>vv>^»:t (iR 

^6 0%) . ::n*h;i/x>{cTSiSsmsab. 5. 2 

gWiUeS9 9.. 9 ?6©g^||fe<DSW«7^:;U7T7.iKffi 

K»^W, I R, NMRi::J:-DTI^3tbfc, 
[0 2 8 3] ;^*3, fbs iMti 0 2(c:^$n2)ftS(7){t: 

MRtdcfcoTH^LfCo 
[0 2 8 4] <|ISI{a|6>iP^ 2 0 OnmCD I TOS?^fl; 

>« X:5'/-;i/&fflV^T®^ffei5fe^L;^c<, 
»Xi5'7-;Ptt=^^6 5l^±tfT^^LTUV/03 
L^c^, ^#SSCDS1Sif:;uy-l'S^bT, 1X10 

[0 2 8 5] ifev^T, nsfetHj 1 o^t-^m^mmmm o . 

2nin/sec-C5 5nm©JPS{r^*b, Sig?i7^r;i'7 7X 
3 CC-l 0 0 9SRHi3j;af6 0"C-9 09gRHcDffija 

ffli' 1 o;^j^PBm±S[gbTt)igrB{i:tiie:ie)-r, g« 

IC^V^T. <SX^;l/^i— S^'^i-TfeSgAC- 1 (SWtf 
5. 3 5eVTS-p>5:. 

[0 2 8 6] <lli56«ai 7 >SISg^ 2 i3 J; 1)^1156^ 3 (Dit 

t^t^-oTz. -^tzmmmcD \ ^n^ns. 3 6eV43 
[0 2 8 7] K^mmsy^mmAii^xsmmmbnit 
tnu> iotinmj.±.WLm.vx^m^it\t.m^ii>ts.ti^ 



(83) 
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•olt, *feiliSfl|gWI pH. 32eVfeJ; 
l/ts. 2 8eVT$)-3/io 
[0 2 8 8] <Jt«J0iJ 1 >Sli6S««J 1 CD{l:^t)(Df<it) 0 
-ffc^i^QN, N' ->'7xX;U-N. N' (3 

-pt5^;i'7xx;p) -4, 4" ->'75y-i. 1' - 

t*7xx;W (la* : 1 7 1. 2*0, : 6 

1. St:) , 'fL'&i^CDl. 1' -b'7. (4- 

i7-p- hU)P75y :7xx;i') i^^u^^'^y m 
: 1 8 7. 8t:, : 7 9. 9*0 

3 ot:- 1 0 0 %RH<Dffliaif (rSJcabfcc *5St«i6~ 
t^iDib-r. ■fk^!Ki®H3 H air> -ft-^igjCDus 0 B eir 

[0 2 8 9] ^fc. ^SS^ae i:l^<«tr-ft^t)®tft:^!^ 
5. 4 OeVTfeoit, 

[0 2 9 0] <mmm 9 >i¥;^ 2 0 0 nm© I TOSI^tt 
& (l^ffi) €*-r-&:^77.»«Sr, ^'liifc^fiJ. 7-t h 
20 >, X^'y-;WS;fflViTie^jS«c?tbfc:o ^<^S«?£5lt 
g&X^/-;i/**ve§l#±tfTS£tSLTUV/03 ife^ 
Lfc^, SI«SB<75S«*;l'^-{CH3SbT, 1X10 

[0 2 9 1] ^ig«a|10fl:-&!Kl€rsl«i£«0. 2 

nm/secT? 5nm<7);pstri««b, iEJLtt A«iSIS i b 

[0 2 9 2] '^\^^X. Mffi4^^5r«ofcS*. hUX 
(8-=^yUy7h) 7;i'5X'?A?&||«igS0. 2m 
/secT5 Onni(^^SHi5«bT. «^jiA*e2l • fejtS 

[0 2 9 3] ^^\Z. Mffi«liS:«o^c*$, MgAg 
(*fiJtl0:l) ^mmmmo. 2niii/sec-C2 O Onm 

(Dm^\zmm\.xmmii\.. mm^i.m=i-^%ti, 

[0 2 9 4] C:<DEL3il^{CiSd5«JE2:HJJbnb, ML^n 
m%yi 0iiiA/cm2<7)-3£«rS^«Tai«ffi»$-&>t. «!J 
mz\i. 6. 5V , 4 0 0cd/in2 ©Higife {m%m:k^ 
*Amax = 5 0 0niii) )^*Wi)^M 
B#raii6 0 0 Wb1T%, ^<DFBl(DK»«JE<D±mi4. 0 

40 ^h) 7)V^-'y2^<Dmmm<7)\ 64eVT* 
19. iE7LaA*i52iB<!ibfe||Sg0iJl<D<t^«st(DMJi, 
0. 2 9eVT$.ofc:. 

[0 2 9 5] <iiss««j 10,11 >mmm 9 n^sv^x, 
mmz(Di\:'^m^m\<^xnmzEhm=i-^n. nmzt^ 

[0 2 9 6] <Jt«t«»J2, 3>lll!ifi«SJ91ri5ViT, ^JS 
Ml «{fc;-&ti«f^^:3 0 \z\tmm 1 cofb^!fe®*fc«(i)«r 

50 [0 2 9 7] mmm 9 ~ 1 1 . )i:^m 2-3 trot^Tit 
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166 



[0 2 9 8] 



« 1 











(eV) 


n m 

(cd/m=) 


(V) 


(hr) 


00 






400 


6.5 


600 


4.0 


0.29 






420 


6.5 


620 


4-1 


0.28 






380 


6.6 


500 


3.8 


0.26 






300 


5.2 


120 


7.5 


0.24 




® 


360 


8.5 


<19* 




0.24 



[0 2 9 9] <im^ 12,1 3 >*]6S«aj 9 lc43ViT, 



5<D 



-':7Ai<7) I pCOM«, IISS««J4<73'ft:-&#)T0. 3 
2eV, HiS^ 5 (D^b^i^T 0 . 3 6 e VT'*.-p;^Co 
[0 3 0 0] <|ISS^1 4>JP$2 0 OnmO I TOSI^ 

»X:$'y-;i/tti;0^6§|^JttfT^^bTUV/O3 gfe# 
b;^^, ^«gM(Dafi*:;U3^-lrH«bT, 1X10 
-4Pa£ilT*TjlSJEbfeo 

[0 3 0 1] ^-r, #U (^:tyjL>-2, 5-v< 
;W €rll«iiS0. lnin/secT2 0nM(7)»${rM«b. 

[0 3 0 2] 'Av^T\ m&^mt:^-^ft^^. mmmi 

o:>H:^<^^mmmm. 0 . 2 nin/secT 5 5 nm©Jl$ izMM 

^-lETLaAISM^tb^. 
[0 3 03] m&Vim'S:^^^:^^. h'JT. 

/secT5 0nm©P$.tC||«bT. «^aAlim • ^^teS 

[0 3 0 4] Mffi!K«8Sr«ofc^*, MgAg 

(»«Jti 0:1) *^«jiS0. 2iiiii/secT2 0 Onm^ 

m 



20 



30 



[0 3 0 5] 3:<OELlSTl3ii[SS«ffiSfl31inU 

H^Tl OinA/cin2(D-««8i^ST-a«g^»i$1±fce ?0 

Wtcti, 6. OV , 3 SOcd/mZ ©JtiHfeB 

fiAmax = 5 0 Onm) (D^^ffim^-^tifto n^O^U 

mm\ii 6 0 oBtreTT:-, ^(Dm<Dmmm!E(D±mt2 . 

ii-kKm^-DTzo 

[ 0 3 0 6 ] ^ e> {ciE-<D«fe«sit u - i7 ^1 e.-r, ^ 

^fi^^^mLfZo 

[0 3 0 7] ztiib^^mt. 'f^T.-fv^t.vx^'^m 
■r-5fca6®i^:^g^#&^-^^■^criSfcbT^^^*5, n^^m 
^mmr^mms^^. •^^\z^mmmm. (4 0mA/cBi2) 
xmrnmrn-^^tz. ^m\z\ti 4 0 ocd/mz ©lisws^ 

*b, ^©^Mll#rp1ti4 0 OB^FbIT, ^®f^©ik»«je 
(D±mi5. OV Xh-o1?L. 

[0 3 0 8] <mmm 15,16 >^-mm 1 4 ir^fev^ 
tz\tmmmz<Dit^s^^m\^^xmmz-ELm'f-^n. « 

SSS«1 OiiiA/cm2©^#t?l^«{r!|ttt$il'<fco 
[0 3 0 9] *Jg^J 1 4~ 1 6 {COViT«SK5BS 1 OmA 

[0 3 10] 
[«2] 



40 

2 











(eV) 


(cd/m-) 


m JE 
(V) 


(hr) 


m 






350 


6.0 


1600 


2.3 


0.29 






360 


5.8 


1800 


2.5 


0.28 






330 


5.8 


1500 


2.3 


0.26 



( 0 3 1 1 ] < j 



1 7, 1 8>g 



1 4 \Zii\^^ 50 T, MMM 1 CO^b'&'^CDf^t? 0 \Z. ||Jg0iJ4 CDYb^tl* 
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to 3 1 2] <mM^ \ 9>»S2 0 Omi(7)I TOSW 

^^SSroSS^-'W^'-na^LT, 1X10 

[0 3 13] ST, ^mmi(D^f^!^t)iyu>^^ti 

^tlO. 2niii/sec> 0. 0 2niii/secCD^*jSftTh-^ 

[0 3 14] :kv^x\ m&^m^^'orz^^. kux 

(8- + /U7 7h) 7)l'S.-^2^^mmmmo. 2nm 
/secT5 Onin(Dff$lC^«LT, «^aA«jS • m^tm 



168 

■■ [0 3 15] ^e>tr> «JE«Sli&«^fe**, MgAg 
(MMtfc 10:1) ^mmmm 0 . 2 nm/sec-C 2 0 0 nm 

[0 3 16] z<DELm^\zmmm&immv. ^i^n 

miZit. 6. 2V , 5 5 Ocd/iii2 ©life (567^®;^?^:^ 
A max = 5 5 0nni) ©^Tt^t^iSSnfc. nm<D^^Wi.\^ 

V T^olto 

[0317] <mmm 20,21 >^mm 1 9 \z^^^ 



m\z<^^^m^tLo 

[0 3 18] M^Ml 9~2 1 l'OViT#ttSr^tJ6T 
« 3 IC^I", 
[0 3 19] 
[«3] 





<k ^ IBs 






I 

(eV) 


(Cd/B«) 


(V) 


(hr) 


±wms. 

(V) 






550 




1500 


2.8 


0.29 






580 


6.1 


1600 


3.0 


0.28 


mm2i 




530 


6.2 


1300 


2.9 


0.26 



[0 3 2 0] <||SSC3J2 2. 2 3>mmmi 9iZii\,^ 

T. mmMi(D<t'^m<DRt>r)\z. mmm4(D^t^t^^ 

fM^mm 5 (Dit^i^^m^^xmmizEL m^^%. m 

[0 3 2 1] <nmM2 4>m^2 0 Om<DlTOmm 

mm (mm) ^m-r^uyxmm^. 'put^m. 7-th 

«€r 1 X 1 0-4pa£l,T^Tjg5ffiLfc. 

[0 3 2 2] S-f, JJ^'J (^:J-7x>-2. S-i^-f 
;W $^«jSft#?JO. iniii/secT*>}2 Onmroj»${3^« 

b. m~iEiit^xmmmtvrz. 
[0 3 2 3] 'A^^xM^m^±%Tizmv. nz^M^m 

^1X1 0-4paii^T^TM)EEL.fc^. *J6£««J 1 Wlt^t) 
i:;i':r^>S:^-n-€n^«jiS0. 1~0. 2niii/sec, 
0. 0 1-0. 0 2niii/sec-Ch-^;V^5 BnmrojpSH 

[0 3 2 4] $e>{C. h UX 

(a-^^yjy^h) 7)is.-OA^mm&mo. i~ 

0. 2niii/secT*?)5 0nmO/P${'^«L, «^aAIIS 

[0 3 2 5] ^St3. «/Et»cffiS^-:3fc^S. MgAg 



30 



(a»Jtl 0:1) ^^*ja*0- 2 nin/secT*^) 2 0 0 
[0 3 2 6] ^ICDELm^lClitditmffiSfflSPL-. 

m%Ti omk/cm^(D-Mmmmxmmmm^^rz. «3 

6. 2V , 4 2 Ocd/m2 OHfe 
A max = 5 SOnm) ©5!3t*s«igSnfe. 

m\t2 0 0 of^mx. ^<Dm(DmwimEE(o±mt4. 9 
V xh-otz. 

[0 3 2 7] C:n6.©i^*«. x-fXT/K tLTJCSffl 

^tiaia-r5S**^e.> ^ e. iri^miStSS (4 OmA/cmZ) 
«]Wtclil 4 9 Ocd/m2 (DiiiJiS^ 

<D±#(i3. 5V T^-pfc, 
[0 3 2 8] <li]!fg^J 2 5 >*Sg^J 2 4 (CfeV^T, 



iS«^ 4 o^b^fKi ^ffl * a*^ \mm. bx e l ig^p s m 
^fc<!::i5, mMm2A}:.mmx}z<r>m-ti.ii^^^m\^ 

fZo 

[0 3 2 9] <mmm2 e>m^ 2 0 onm© i rom^ 

mm mm) &*-rs;y^x»s^. "^^ftst^pj, r-th 

60 x^'y-;w4'*^5.?l#±tfT^Jtb, UV/03 Sfe#b 
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[0 3 3 0] S-r> *ii««Jl<O{k^!^S^iFj$^0. 1 
~0. 2nni/secTiKl5 5iiiii/sec(Djp$lc:^*b, IE?La 

[0 3 3 1] i?BE4^c^&«ofcS^. WfEiETL 

yjy^h) Tjv^-rpi^^mtncmm^s. (o. i 

~0. 2niii/sec) T*^SLT, S^g5r5e3feSt LT 

[0 3 3 2] ^?>(r. *frfB«^ 
aA«2l«iPf€rll«)iS0. 1-0. 2niii/secT^3 0 

[0 3 3 3] ^h\Z. MEEiK^^^ofc^*. MgAg 
(matklO : 1) $^«jiSO. 2 nm/sec-e^ 2 O O 

[0 3 3 4] ::©EL^^{rit«t«ffi*EPl)nb, ItJtS 
H^Tl OiiiA/cm2(D-^«aiSSTaiBg^l!iSli-fc. S3 
6. 7V , 4 7 0 cd/in2 ©iUife (!^^«:*;& 
SAmax = 5 0 Own) G)5!3t*«56KSti;t. 
^El«2 0 0 OB?fKT. ^<Dra©ffiS!l«ffi<:0±#H3. 
OV Tfeofc. 

[0 3 3 5] <*SI«S| 2 7 >mMm 2 6 (C^JV^T, lETL 
(;ibTEL^^S-#fc» :i<7)EL^^{i::iViTllJI«3J2 
[0 3 3 6] <mmm2 S>mt 2 0 OnmCO I 

»X:S'/-;i/>f*^^?l#±tfTS:«lbTUV/'03 jSfe» 

«Sr 1 X 1 0-4pa£AT*TMffib^c, 

[0 3 3 7] *-r, 3l*'J (5^:^7x>-2. 5-P-( 
M ^m^T&&¥3 0. lniii/secT2 Onm<7)ff3{Cl5{|^ 

[0 3 3 8] 'A^^X'M^m^±n.T\zmL. nzsmmm 

Sr 1 X 1 0-4PaJWT*Ta£EL^^, 3ISS«»J 1 

0 . 1 ~ 0 . 2 nin/sec-e*5 3 5niii<DI?$ trJiSI 

[0 3 3 9] Mffi4^S8&«o/c**, WIH^- 

(0. 1~0. 2niii/sec) T'*^#LT, m-^M^myt 
H<hLT**)4 OnmCDJl^tCJ^fiKbfc, 

[0 3 4 0] taem^ 

aAIS^I*^!|s^$^«jS*0. 1~0. 2 nm/secT*?) 3 o 
[0 34 1] JI?Kt>c»?:^ofc^S, MgAg 



(a»H:10 : 1) ^mmmmo. 2nin/secT*?)2 0 0 

m(om-^\zmmLxmmtL. ELmT^mzo 
[0 3 4 2] ^(DELm^izW-Mmz^wtiaVs ^mm 

H^Tl OiiiA/cm2(D-)£««t^STa8ES»$-&:rcc VI 
m\Z\t, 6. IV, 3 5 0cd/m2 ©Hilife (%^m:k& 
ft A max = 5 0 Onm) (D^^ji^as^nfco 

Btreiiis 0 0 oPtWT. ^<Dm<Dmwjn.s.<o±mt5 . 

OV Xhritz,, 

[0 3 4 3] <mMm 2 9 >%im 2 8 {r^SV^T, S-B" 
10 B<D^J?$1 Onnit-r§tt*HiI^«(IEL*^?r#, 1^ 

^mt'itttewiBbfco z(Dm^. m\z\t.^. 2v , 3 

6 Ocd/m2 CDiS«ife (^7teS:*c&ft A max = 5 0 Onm) 
©f87t*J?tig$nfe. W«Wi#«litratt2 1 0 OI^K 
-e, ■?-(DFBl(Dffii!;«JE©±#(i3. 3V Xib-ofz. 

[0 3 4 4] <ltii0y3 0>^j!i«SJ2 8{r*3V>T, 
lETLaAliiMSisitXg^a (fgJtB) trfflVifc*lS«ai 

1 O'ft^ifeKDf^*^ 0 HHBSW 4 (Oit-^l^^m * 
l^^flLTEL^i^^^fc. C:cDEL3^^t;:-S)ViT*lfg 

[0 3 4 5] JifBllffi«»J9~3 Otc4oViT, ±12 

at;±$I^1tt^ffl^^Tl^«(Ctt^©EL«^$rf», 

[0 3 46] 

s*sis<, ^<Dmm^\z^K>^m-sti^mm\t.. mmx 

[0 3 4 71 *^*fgW<DWttlEL^^^(4. JilB^t^ife 

$^tr*^EL^^ffl{|;^ti$r#^^t;-&i^^, !t#{;»S 
b<fiiE?LaA^ljiei::fflt'^*;t«>, A^<Dfs.\,^i^-fs. 

[0 3 4 8]!t*tr, iEii&xmmmi2mtv-c. im 

fflVife*^I^O*«|EL5tl^T«, Ei!imffi'^^0±» 
[0 3 4 9] *f6l?0*«8ELIg^«I p<0 

[0 3 5 0] -^tz. )v:fvy^\^--/]^fzh<DX'\t.m 

< 7i ^ t i \z%%m^timxs^. 
[0 3 5 1 ] $^1', i^^m<Dit^mtmi-^x^mm. 
m^m-t^it^<i^t(Jim:^m^%^mL\^tzh<Dx^% 
so ^m-^ffiMxs^. 



1^6378-48656 



(87) 



171 



[03] mi&x.^)\,^-b.w^^-)\'Vh<r>^iSi^^7ht 

[0 5] llig^jico*5!lg<D{t;^ti©NMR;^'^i'h;p lo 
;i/S:^-^0-ca&-5, 

[0 7] IIS6«SJ2a32|s:^gg©ft-&!fe<DNMRX'^i' h;p 
[0 8 ] *Jt«»1 3 ro*fg|^Ofk-&!^<D#^!RJRX^i7 h 
[0 9] IISS««l3(D*^l8C3'ft-&#)©NMR:X'>^57.h;|/ 

5:*-r0Tab^. 

[010] llSfi^ 4 <D*5§W<0ft:^iK)CD#^RlRX'^i' 20 



[011] *JS«>iJ4a)*5gW©'ft;-&iK)ONMR7.'^i7 h 

;i/^^t"0t' *-5o 

[?f^©^HJ] 

1 ELIil^ 

2 Sffi 
3 

4 lE^^x^mm 

5 
7 

1 0 fix^;i.=p-m^^i'^SS 

1 1 SI^V»^>:7' 

12 ^;yi7D;?^— ^ 

1 3 ^tij^ 

1 4 ffix^;i/^-mi^tf^SB 

1 5 Mffllgg 
1 6 

1.7 X-YX5^~v 



[01] 

1 (EL«?) 



-7 <|j^) 

-5 <5^) 

-4 (iE7L^;slfiilB) 

-2 (»(S) 



[0 2] 



1 8 

I 



1/ 



15 



























9 













10 



-16 




[03] 




^6978-48656 



(88) 





4$Ba¥8-48656 





i^rasp 8-48656 





1t^¥8'48656 




(51) Int. CI. 6 mwi^^ irrtsas^ F I inm^^mm 

C0 9K 11/06 Z 9280-4H 

HOIL 51/00 
H0 5B 33/14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
□IrLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□^FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



